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[0003] ftwffyim9m&-mm&<Dm»-?ti. *<oM&<k-m&mzm\ B±?mn 
&mz>^tdmtbxmwxhz> 0 

[0004] m&.ffl^ffl$£'&ffliffl$£<Dmmz&\<^X, CAD (Computer Aided Design), 
CAM (Computer Aided Manufacturing) „ CAE (Computer Aided Engin 
eering) , CAT (Computer Aided Testing) f£¥ff^ ^tix^flWt^. API, $?#f 

, f>^<7»^^— ^^mtvxm^^nx\^ 0 

[0005] *fc, (CioT, iSgc^^^^l^—^a^-efoSC -Simulation (Coorporat 

ive Simulation) , ^PI^nir^^^LfcA- CAM (Advanced CAM)^H 
KHftg^tmirSD- fabrication (Deterministic fabrication)^^, ZJnfablZ; 
<^R-tZ>fe1rXh% Q 

[0006] ±^Lfc5£*©i^aU'- '>3^^-ef4, M^W)*. CSG (Constructive Solid 

Geometry) -^B— rep (Boundary Representation) "Ct^—^StIHISLTV 
[0007] US>U CSGTii, ^^^^f^mTW^yy^K^V^^m^frtL-CfE'lt^-^/cfe 
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[0009] Mt-, ^^^o^-^fsit^-m, f?*w»fi¥#i\ @r*»^««\ itb 

[0010] WV^;LtU3\ ^OSolid/Surface-CAD(^TS-CAD<^.£) fcHt, £XT 
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[oon] *fc0px(z:*5v ^-c^J^ToPpljg^:^^ 0 f Co 

(2) if-Apx^^^px^ifffbv ^oifel^t#ti ^ftv ^ (WJU?»ft 
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[0017] W?FXlBtl 'Mm 2002 -230054^ r^t^^^^bfcH^-^OfS'lt^ 
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siu, and A. Makinouchi "Volume CAD" International Workshop on 

Volume Graphics (VG 03) , 2003, Tokyo. Japan, (to appear). 
##ff 3Citfc2 : Y. Teshima, S. Usami, and K. Kase"Shape Approxima 
tion, Cube Cutting and Enumeration", The Institute of Statistica 
1 Mathematics, Tokyo, Japan, Abstract pp9. 

^WW^CffiS :Y . Teshima, S. Usami, and K. Kase, "Enumeration on 
Cube Cutting", Japan Conference on Discrete and Computational 
Geometry , 2002, Tokyo, Japan, pp. 87 — 88, 
##fr^t$fc4:C. M. Hoffmann, "The Problems of accuracy and rob 
ustness in geometric computation.", Computer, 22(3) :pp31 — 41, 
1989 

#£#ff;£itK5:T. Ju, F. Losasso, S. Shaefer, J.Warren, "DualCont 
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ouring of Hermite Data", Siggraph2002, Italy, proc. pp339 — 346 
##f^^C®fc6:W. J. Shroeder, "A Topology Modifying Progressive Dec 
imation Algoritm", Proc. Visuallizatin97, pp205 — 212, Oct. 199 
7 

##f^Cflfe7:W. J. Shroeder, J. A. Zarge and W. E. Lorensen, "De 
cimation of Triangle Meshes", Proc. Siggraph 92, pp65 — 70, Jul 
y 1992 

##f^CiiK8:K. J. Renze and J. H. Oliver, "Generalized Surface an 
d Volume Decimation for Unstructured Tessellated Domains", Pro 
c. VRAIS96, pplll-121, Mar 1996 

#^ff;£S£9:B. Hamman, "A Data Reduction Scheme for Triangulat 
ed Surfaces," CAGD, 11(2) 

#£#FF;£CiiJUO:I. Navazo, "Extended Octtree Representation of Gen 
eral Solids with Plane Faces : Model Structure and Algorithms", 

Computer and Graphics Vol. 13, No. 1, pp5 — 16, 1989 
3¥m*FX$kll:H. Hoppe, T. DeRose, T. Duchamp, J. McDonald, 
and W. Stuetzle, "Mesh Optimization", Proc. Siggraph93, pp. 19 
-26, Aug. 1993 

^9&t^X$kl2:H. Hoppe, "Progressive Meshes" Proc. Siggraph96 p 
P99-108, Aug 1996 

##lfJCifel3:P. Lindstrom and G. Turk, "Evaluation of Memoryless 

Simplification" IEEE tvcg, 5(2), pp98-115, April -June 1999, 
##f^Sfel4 :M. Garland and P. S. HEckbert, "Surface Simplificat 
ion Using Quadric Error Metrics, " Proc. SIGGRAPH 97, pp. 20 
9-216, Aug. 1997. 

#4rf?f ^CS^15:C. M. Hoffmann. The problems of accuracy and ro 
bustness in geometric computation. Computer, 22(3) :31 — 41, 19 
89. 
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ree from topological inconsistency. Journal of Information Processi 
ng, 12:380-393, 1989. 

##ff^C^17:A. Kela. Hierarchical octree approximations for boun 
dary representation — based geometric models, Computer— Aided De 
sign, 21(6) : 355-362, 1989. 

0WWX$kl8:I. Navazo, D. Ayala and P. Brunet. A geometric 
modeller based on the exact octtree representation of polyhedra, 
Computer Graphics Forum (Eurographics '86 Proc. ) : 591 — 104, 1 
986. 

##ff;£iSfcl9:W. Lorensen and H. Cline. H. Marching cubes: hi 
gh resolution 3D surface construction algorithm. ACM Computer 
Graphics (Proc. of ACM SIGGRAPH '87), 21 (4) : 163- 169, 198 
7. 

#%fWrX$k20:I. Navazo, D. Ayala, and P. Brunet "A Geometric 
Modeller Based on the Exact Octtree Representation of Polyhedr 
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(2) mv(D^xvxT(Dmm\-^ ^t, -^mfcm**M^~t?£<mmm(D 
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,h(D<><^(D±j:m^m^xmm^m^^^~^mm^mx^^ 0 
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[0030] Ht-(d)c7^r— ^CloVvm, flll^ ^^1^0/^5 J: 
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(d2) f^^co-yoiff^fiH^^cDi^i^^^o-cv^r, ^^ig-ew^S^o-cv^?, 

o 

(b) m^m/K^m^m. 
(e) mm&om&oj&o-teisu 

(2) m^Lfcir^-rxj^To^c^^^^^, A^vtcMm^mv s ~^co -^mw- 

tfS"C£\ ^fcV-CAD^^-^^SfUJlLr, mmi^M^mW (Boolean)^ 
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[0032] *mm\z£V)^ -n^tDjjfextemmxfo^f^ A^tA^±M^m^-itv 

[0033] jfgjUtl/c, 3j?y»— ACADl^V A^^OH^^^y^offiffiWWSr-to 
[0034] ^m<D^(DH!s.<D g ttXtf^JftflMKrau ^0jB&#l»UU^T©»Wi&»e>W 

[0035] [im][^:£ifci]<£r^^^ 

mwmm(D^-m<Dyti~mxh^ 0 

[H5]ma:#ffiff©«s;ia-e*>5o 

[H6]ffi±^jfie©«s;ig-c*)So 

[H8]j||^^tO*SCB|-e*>5 0 
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m9] mmm <&mnm x*&z> 0 

[mi2]A, b, era, m±^m^x^m^^y^m<Dm^:m-x:h^o 
[mi3]A, b, c« N — mw&mm&(DmR£Mm<Dm3mx»ibZ) Q 
[igi4]A, b, cw:, -w^w:mm^(Dmth^Mm(Dm^Mx^ 0 

[|H15]A, B, C, Dii, -MM^^)2tfc(Dmiiffi^a^^lll^fc5o 

rai7D]iii^cDxigM?>^ ( i ms£<D^;<~<D&m%¥>&) &m^-tz>mxh 
[mi7E]^i^cDxii^p B Bojf^ ( £ ®jjfL?v^/N o — c^^msppp) ^^xsm^fe 

[il7F]Hi©Itlp D p©ff^ ( H ib*^^^-(D^g|3p B p) 

■So 

[Hi8]A, Btt, ffl^^pxos^ff^m^-rm^So 
[0036] sat, *mx<Dft^v^mMfcm&mm*mmvxmw-tz> 0 

[0037] ^-fer/t- (Voxel) -^A#*i?A- (Octant) ^r/M^^b£;fr;/cH;£^;y^ 

[0038] *^P^-e{i^#^iax-^(WT, B-rep. 7~50^ fcmtt^^m^y^ 
(Intermediate-Triangle)^SLT, «P^®-lrO^]||r^J:5^^^^ 
f ij (Edge Split) ^\ ^<D4^^^mn^mhfc.mBm^ (Edge-Colla P s 
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V s — ^Wo^^r^V-X(D^)=x.~ ACAD (i^ TV- CAD) ^^5. 

[0039] ait^m^ &=ftm^^x^mx^z>~bfrh, ^/^(D^-4^&,T<^mm(m 

[0040] m^&JtefamtlsXtf?^;!/ (D A#£<Di?^) ^-xtoi ^TtifcWU -^-cD 
[0041] dfrl-J:^ ^^^^°^^y^^ft®^^fflV^c^#^^CAD^-*5V^T^Mi:^o-C 

mmM^mmfcMffitetftDi/^u-i/?^^ Rum* maT.^fHmnm^w 
[0042] gi2f± % ^m$(D^m%mft^ttfc<Dmw:mj&mxhz> t> ^m^-fx?^, - 

[0043] ^f-^A^]^2ij: > ^!j^i^-#-K-t:*'9, ^^^^^-^/^ft 
S^gp^-^^A^-TSo ^£flffit#Jgfi3f4, — Kt^^, 7ntV— 9*>f^, a 

[0044] ^^S^«5, rt^fB'K^S4^WgPfE'lt^g3«, ^I^LT, ^^5^- 

[0045] ^m^At>-fz>$\-i&7?-?fe, #®fr^*i-^y^>x-^, ffi^t&^/Bv^ 

5Mf$3mA®ft:^|t N 3^CAD;mCG^-/M;i|BV^Eftffi^-^ ^V^ii 
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cfe><5 0 

[0046] ftU^—?n^<D£ote^—?(S-CAD^—?k\fr&)<Dm^ (l)V-CAD 
3ftg£MV*— 37=— * (V -interface) iz£VAm<DAtl\z£'om.mftj&tSfrlfry £ 
(2)mmm^±^. 1 f^^tH^0mm<O J f^>fX^^ s (3)CT 

[0047] 1. #ggr 

^^(DB-rep. x~^(*#**S^~^)£i^TWcSolid CAD % ^fcteSurfac 
e CAD (^TS-CADif^t5) O^-^ii, ^JCL/J^ft^— ^-fX"^* 

##W^15] [##W^#tl6] 0 
[0048] */fc, CAE^AMfC^V^Ttt^ixb^lftll^jeHi-S^a^^^^JRm 

[0049] GH-^Jg^fc^ oSM^m SrflS^b-r* S Wr% A^TK^rffl V ^cyy^K^e 

^C*#WXittl7]^A^7|Ct/V^#ffift*^$^t, 1£«A#* (Extended 
Octree) ft Wffi%[##rF3C$fcl 8] ftPbhZibK *&W<D£5iZ±Jl'&*)'h£\^ 

[0050] *35WettU tf^-feA-ftl ^U2, A^*i?A- (Octant) ft^ffifJiffrtr/Wr-fc/l'rt© 
=mmXffi&^%7$yx.~J*CAD(D^—?ffimXjbZ)Kitta Cube [^fFlfcjgfc 

^V^ttjt^iHXOs^n— A~HtV\ NW-OSwfcfci** fiW^Mit, P^gP 
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[0051] zbK, Kiua cube&mmttk^&mmte¥&&i>&&<Dmffitotem&tim 

<Dfyttf?5Z.k&tii&Z>*:lto* B-rep. ^— ^*4Ro"CV ^>S-CADirf3(DJiffll£ 

SKitta Cube£rMB£i~5 0 
[0052] 2. 

$iW^Mcommt'^MM^(D^bcG, cae, cam, y^— ^.^^-ry^ 

^^||■S^V^^if^lJffl^t^TV^S[^#f^ifc7] [##W^ifel2] [##f^^tl 
9] c ^<£>_hT\ CAE-^CAM-eflJffii-5^(Z)^^l]^^^m^^#^^-r 

n§ v MbH-cv ^ c##rF5:^ i o] i#wwfxm2oi mm^xm2 1 ] 0 

[0053] V-CAD^&^Ttt, y^^-fe^^^S-^^Wa^tL^H^^N 0 ^^^^^^ 
^fflV^V^[##l^g^l][##ff^2] [##fF3Ci$c3] 0 $?>{^ Z^f/N'yf 
(OTKitta Cube-CWa^tL5H^^^r^]|^H^^ji-f-5)^M-r^II^(7) 

[0054] ^(Dkof^— ?m m^£<o, ^.njf^y^-com^-v-^^^hu—^-r^t^ 

=ff5#\ ftMMkte^X^^o ^(Dffijk^mcD—^) ^Marching Cube(^TMC) 

& [##f^«i 9] tfhztK "t"SJ£v ^spi^ [##rF^c»i ] ts - cADcDtt n& X 

[0055] 3. 3fefT»f 

3. i v-cAD©f- 



14 



[oo56] ^(D^-^mmxi^ ^m^yf-^m-t^^t^x^m^^s rz^^aw^ 

[0057] 3. 2 V-CADcD^fe^&^^W^A 

[0058] a)*7-yyi mm&<Dnn 

t&FJfik (Tessellation) Ut=ftlfr*^k&WW&k<D&fo$:ft&&U %J 
[0059] (2)7.Ty?°2 Jl—7°<D®:j£k®m = nm(Dms£ 

^t(Dmmm^mmvxm^mu mimm^tmi^xmmE.m^m'^-r^ 

o 

[0060] (3)X^5/^°3 ±/l"DfHt\-¥\\fc 

\t^m&iz#mft±^<Dmw*nj£u ^rix^b^^m^^^x^ mm 

[0061] ^tnb<D^^y~7°l~3^£<9 s ^&teBm^xi-t-Z>KiUa Cube<D{ y El$A^mXh 
<9, i&^ a K^S-CAD(Dy^—^(DA^^M^XhmWJ:M^^JmXh^ 0 ^(D— 

jjx\ ±^(D^4^^yb^mm^vxmwrj&mmmxh^tz 0 ^mm^ 
m^&v^xte^<D£AzMfc'fz>f&mb, (octree) mm^M-t^m^m 
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[0062] ^x\ *&m-emti-tz£5^ ^Lmn^m^y^Mvx, itm^w-r^ 
mmtte iOT^^^LTHoppe mmftxm 1 ] mm^xm 2] ^shroe 

der[##f^fife7], Renze[##f^»8], H a mman[##^i9]^iaot 
^£*L/c, M^-ffl (Edge -Split) #I:S<^M^ (Edge -Collapse) fUMfcX 

[0063] H^^^y^(^tt^H^5lf^>*'fb(Remeshing) toV^tt, Ju[^# 
^Sfe5]^Shroeder[#^^j|fe6]^^Lrv^^ % j U (7)^-^{i % Hermite^ 
— ? : £ftj$-fZ>-&W&foZ)t\<^M., ShroederO^&te, ^^cD^^^y^ 

[0064] 4. ^SBW^Sfe^n^-k 

*%K<^^w«t^rj>^bj{c % ^^^(D^ry-r\z.m^wm^. 2-4 

. 4, ^fe^JJBUfc&'g'iftjf (Boolean) <£>$E^£4. 5, £bf-A#* (Octree) 

[0065] 4. 1 fcib^Lt+Mx— ^ 

^ ^Eftf (Intermediate -Triangle) £f UfflL-Tl ^ Q tffiW^tWHftfftt 
fBtt^ff^jIfl (Intermediate -Edge) /tetB## t t , WlS-iS (Intermediate- V 
ertex)©|«»fl|3fi©7*-^-C«fifc$^, ffifflf+tflffllH^f*, ll^^tLSir/U 

^ (Index) Hj&©^f7 p (-fcrt'rt (BODY) , t/I^jg (FACE YZ, F 

ACE_ZX, FACE_XY, ) N (EDGE X, EDGE Y, EDGE Z, )TI 

& (vertex) ) &m , mMtvxfikw-tz>o 
[0066] z.<D7 s —?mm&mmvx, ^m^ttrnm^mts tiLmtt$*fflmm<z>&&& 
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[0067] jf.WR<o~)i&.(r>~7v-- ^-r— Y%^A\zjfcto ^o^f^^-e, Wm.<oWM 

h—mbf^WD^ry^ZZr(mWi^ 0 ^©i©S-CAD Data, •i"fat>'h9L 
[0068] (1) ^^lr^eifV^ *^«|) 

[0069] (2) ^7-y-f2 : ■fe^y^ (SSiSttft) 

4>«S^g5, F^lgPlElftSB4S^§|SSB'|*SB3^#|l|UT, BI&ttftMil- 

#(t^H^^^^-T5JStI$4^^ofcil:^f$ (Bounding Box) V ^Tff 5 Q 

[0070] (3) Xryrf* : &&<D$YWkWmfr&\ (#§iJS2B) 

***Mg§fi5, F fe 3§PlE«^fi4^^gPfS'|ft^fi3^^|^UT, ##JEB#© 

[0071] (4)^-^4:«^ 
[0072] (5)WBff'^-y?X7 L y7' 
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(DMft&Sf&l-Zltlb* Kitta CubeX-i±mB^(^y^VZf^)(DmT^U 

[0073] ^^(7)*#S^yt$/j;V^^^03&^fc^^<D«ffl^3KSr4. 4o;^fefc: 
[0074] (6) (Simplify) 

[0075] (7) Tcry^fS : H^0CD-fe/log^ (-fc/VSHg) 

& = faT&t*(DT&&ttMz.W)W& 0 ^X\ 03{£^UfcKitta Cube<£> 
[0076] (8) y<=ry-yi : ir/KD F*]^lJ^ (^U^) 
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[0077] X ; r*yZf7-tt/l'<Dm&&&&%:l'ti J 7 s — ^teV-CAD Data ffilla- — Af' — t 

[0078] 4. 2 ^^COf+#t^^fiJ(ac^^y^h) 

^WJit-^^yeteffi^H^^^y^Srfe^ffi-C^SIb, itOZAf^ 

[0079] ftfljfcl, K#<^ffitt£*KlH^40Wft*&3£b-C #H^^V^^^®_b 

7 ? -^^#^Pb-Cfe< 0 

[0080] J&co«. ir/W^tV^lf fg&bm^ teti^^MHA^^ffiflNRSrfiJfflbT, 
[0081] 4. 3 «j»JK^(3iS'5^=77 p ^) 

(1) #rt^i*ffiito«tttt©j£taK^i-5„ 

(3) m±mtt<D-§z&m+i>\ m±^i^±^m^m^ir^ 0 

[0082] ^nbO^Sr*l5L^2^^-r o 

[*i] 
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0 
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FACE_ZX 1 
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FACE_XY 1 
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0 
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0 


0 
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EDGEJK 1 


0 


3 


4 
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0 


EDGE_Y 1 
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EDGE_Z J 


. ■ .2 : 
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[0083] [*2] 



flag collapse WH^S^t 



0 




1 




2 


xl=x2 


3 


yl=y2 


4 


zl=z2 


5 


yl— y2 AO zl — z2 


6 


zl=z2 #Oxl=x2 


7 


xl=x2 J&O yl=y2 


8 


xl=x2 i&O yl— y2 J&O zl=22 



Intermediate Vertex ©V- >>£fe#(2) 

•Cii, C#^l^^l4]^-efEa!^-CV^Quadric Error Metric (QEM) Oft 
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[0084] 4. 4 VtM^y? 

(1) ®_b&/f$:f*] j&^oTV vfcV \ 

(2) m 3 1 x '-^iMttlt^Hr] — <D&-hm-o TV \ 

(a) ir/^-e^i:b7tm3i#®#:/H^^/NV^ (05) 

(b) mm^n±x\ ffi±^M3^^i«^±-ez^f^^yf^o^ 

^oTV ^^ii^XM^— ^ (1216) 

(c) $Mgi?/Hi5]±-?\ R-^±cD^^^fc3^^Ji^r^Ji^^-eH^^^ 
5/f : -^o^^ 0 xv^SI^-^_bJ^^^-^(|ll7) 

(d) ( c ) ^(D^-^m-<D^m±^2^±(Di±m^^mm^m^x\ - 

[0085] Hi- (d) cD^r— xtov ^iffi^^^TI^^o^^H^^^^CO 
T\ ^_b<Z)^l^-rom5feb-CV^, #^{^5 (d3)(D>r~^^OV^{4 % 2o© 

(dl) l^^^iffi##^r B m^^H^^NV^(D^tooTV^^#^0^- 
^(138) 

(d2) i^^o^g##^^Ti^{±H^^ort^^^^o-cv>T, ^(D&mxmn 

ft tfSoTV ^ffithBW<mr~ * (1219) 

(d3) KSO^ffi^^^TS^JiH^^^^cO^^^Tfe'?. ^O^^BfrbT 
v ^m®^^-^ (HI 1 0) 

[0086] 4. 5 jffiB^b 
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[0087] (1) ir/urt^£Uh^ffite/H£^^oBUI& 

[0088] ^fkMi^^X-m^X\^^(D\^\^X\^ £(Dm-km.<D-te/^(D = fiBtj£ 

^x\^\^mm^^n^tx\ tkm-t% 0 
[oo89] z.o\^x^^t^m\^tz.\^^m^m^^x(D^.m^, mmz*mm& 

[0090] (2)^av^/^:^^(7)^Sij 

[0091] ^wj;5^^--^^^bfcBf ^ mw^^^t\^x^m^fz.2^±^\z.m& 
^%&M(DiM.xmj&£tL&3&(-tt£fr>-tb, mxit.m±.<D3&xfoZ)i>K -t^x^v 

tz3m&*:3n^H<D=<& mxm<\ ^(Dt%, ttmvfzE.fiw^TM&i'Z.mm^xm* 
(Dmrnt^xm* 

[0092] o) wbmMMfrfr&xmm mmuftm ^y^^vyh) 

m 1 3~ m 1 5 , w ± Mis: ^ii^fes^— *f -^s-rs 

atL-ctT9 0 MMt^mH^^m^m^x^^^m(Dm^v^hTy-y 
u wm-mmmtitc.i±m^mH^^m^ff^x, ^^xmu^m^ 

[0093] (4) 2^(om^ , K^mn. nmz.mfz> 0 

{3)(D^m\^\^^^xno^t^m^t-t^ 0 ut^o-c, MMt-r^±^m± 
(D2£j±^mzi5m<D&xnw^mtf£tix^^<Dk~t% 0 
[0094] M^ti-^±^m±^h^2^±^(D^mmi^x^^E.m^wm'r^ mzxv 
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[0095] (5) mkm.(D^M. 

[oo96] wtk, ^^^^ii^^lt, ^tL^^^a^te^-rsc 

^LS(l) :|HllA^|g|llB 

£Q,g(2)Oii:(5) :g|12A^|1112B^|1112C 
(c)P^ir/HH±W^(2) 

^a(2)c^#(5) 

#vffi(3)<£>|£(5) :|H14A-^|E114B-»12114C 

(d3)H^^5/^^iiig (-^»^Hff^^a(3) , 2^^s:iiffi) 

&yg(3) (7)^(4) :|g|15A^|2115B^|2115C^|2|15D 
[0097] ^HbtDfcm&ft ofc#: . ®_b^/f*F^^^aoTV ^ fcSl ^«ffi_b^f*(^| 

[0098] 4. 6 (Boolean) 
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[0099] uT<D^y7°-?M&mm^m'?hV). NimBs#m&$\mut 

[0100] a)xTyzfi:3E&;ft-b/i<m±<Dmn 

[0101] (2)X^^2:#^#ir^tt#-fe^c0^m 

f-*5o *|-JtS*Sr«3^i- 0 * + <£>Base£fi, Boolean^ ^W^-tr/l^f 
U Tool£:tt:ttttS-*\ *V^±3l#Hi-5-fe^Sr*i-„ (H^ai, BaseirToolCDjI 
MfiSub traction (DH#(Z)^^^i-S 0 r<Z)^^teObject=Base-Tool£:%;i5) 
^Sffli^^CO^-C, Inside: S^t-rS^^Ort'fliJ, Outside: gtfirf 
ZJ&VttOfim, Boundary: B«^3^©»JVCfc!>, Base^fcfiTooKDV vf 
tlfrs ^-fe^OffiFftSr-tO^SSItmCo (Negative) ite, ^^©-fe^ 

[*3] 
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Boundary 
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Boundary 


Inside 
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Boundary 
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Subtraction 
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Boundary 
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Boundary 


Inside 


Boundary 
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Boundary 
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Boundary 
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Boundary 


Boundary 
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Boundary 


Boundary 


Outside 


Boundary 
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Boolean Operation(l) 

o 

[0102] (3)^TyZf3 ^#i?^*t^#1?/l/ 
[f£4j 
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Base 


Tool 


Union 


Inside Tool 


Inside Base 


Subtraction 


Inside Tool 


Outside Base 


Intersection 


Outside Tool 


Outside Tool 



Boolean Operation (2) 



(53) E.fij&m±$rr— v^-rSo Subtraction^ ^TooHJUJ-tr/PcD:^# 

(54) E.ftBm±im—¥ L ffi±izfc&L,x\,^t-~*x^ ^<D=ftwt(DmmJJ 
[r] [z.xy)^ ^(DXo\z.^m:^b a 

(b) M^f^lRj: — ffcLTV ^52#(0ffi&M;£HyiSfrf 5 

(55) ^—^bfcH^^ HIM^{ita##H^?F^N 0 5/^{^^LT^< 0 
[0103] (4) 7?ry?± 

[0104] 4. 7 A#*~.©l£3g 
[0105] 3C5E^Sr«T^IB-r 

-&&ir%mB±i'n2m&±(omm&&w?&tz>o (Hie) 

(2) M^fijfiSt^^-v^-fe/i/t^^-fr-c^w^ffisf^Mb, ^m^±^mt 

(3) SMftjR^i^F fdtt, KSteKWir/i^iM'Xfc.fc!), 3c*tfiffi##tM«^ 
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(4) ±^(DfHMl^(Dm^ ±/^m.^^t£&^ftlMfiM±X~<D^jV(Dfaft¥i\'fetf 

[0106] iifSO^H^J: 1 ^ V-CADf- ^Mffc^^tD^SSr^^LTl^o 
[0107] 5. 

r^bO^a^oT^^tbfcV-CAD^— *£rl§I17A~F, g|18A, |g]18B{^ 
[0108] EH7A~F}iH^(DX|i^ l PDW?f^(it!j$:^^V^— o#M^p B o)^^-T5o 

*imxfo& 0 

[0109] ft^iR||03fe*^oV^ % fl(f¥*?i^l^±Oi»|f3fe*Sr, H18A, HI18B 

f-|Etti"5o Hl8Afifc*->rt*?VK I§ll8B«Subtraction^rfcSo F*lS 
i-520(DB:^|^±(7)Subtraction^fi-^L-CV^^\ 2oOitd^f5^1 
■eoft-g-aSUtt, ^9E«7>S-CAD-CH:^BJrt-5ii:^^<ftV\ ^X\ &m<DC 
AD7*—?fEJ$,(DlMm (Product Design Quality ) Til, "^D^CD/h&bls 

LT, Kitta Cube&aUBUt^fciJ:!^ ^anitttffc&ftTVVK:*:, -fe;K*fl 

[ono] &3b\ *»MSrV^035»o»^U^Jfi«tcJ;t)KML/t:*s, ^Wt-^^ixa* 
fiJlElffltt, ^boHife^(c:|S^^ix^v^^5a^^tbJ;5o Rati-, *&W<Dm 

nmm*. mHcom^(Dmm^^n^'r-<x<D^^ &jERxm%Mbfr&t**> 

(DXfo% 0 
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[2] mmm^mzj:z>mmm&<Dm^ 

^m±\m^tmm^E.m^<y^±^mx^mu ±x<D^m^^ 
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[e] ^v^~^~^tmm^E.m^y^mmu wm^-^n 
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